541st MEETING, ALDERLEY PARK 1217 tions of livers from drug-injected and control eggs also gave no evidence of activation of dehydrogenase by metabolites of phenobarbital.
The failure of wounds to heal in vitamin C deficiency has been well documented for very many years, but only more recently has it been possible to implicate ascorbate in a direct biochemical role in collagen biosynthesis and hence in fibrillogenesis (for review see Grant & Prockop, 1972a,b,c) . Electron-microscopic studies have revealed an absence of collagen fibrils from the wound of the scorbutic animal and a marked dilation of the endoplasmic reticulum and apparent disorientation of membrane-bound ribosomal aggregates (Ross & Benditt, 1964) . A probable explanation of these observations is the inhibition of protocollagen proline and lysine hydroxylases due to the absence of the cofactor ascorbic acid thereby resulting in an intracellular accumulation of non-or under-hydroxylated collagen precursor (for review see Barnes & Kodicek, 1972), which could possibly exert feedback repression on the translation of collagen messenger RNA.
We have undertaken a biochemical analysis of the status of collagen biosynthesis and ribosomal distribution in wound tissues from guinea pigs that had been maintained on a scorbutigenic diet. These analyses have been compared with those of wound tissues from animals also maintained on a scorbutigenic diet but given an intraperitoneal injection of 4ml of ascorbic acid solution (25mg/ml) 24h before death. Ascorbate assays were done by the method of Roe (1954) on the adrenals of the animals and indicated a marked deficiency of vitamin C in the scorbutic animals, whereas the animals receiving an ascorbate injection, referred to below as 'recovery animals', had ascorbate contents approaching normal values (Bentley & Jackson, 1965) . Electron-microscopic studies on scorbutic and recovery tissues confirmed the observations made by Ross & Benditt (1964 significant increase in bound ribosomes in the recovery tissues (Table 1) . However, this method may be subject to the criticism that some bound ribosomes sediment with nuclei and mitochondria, and therefore an alternative method (Venkatesan & Steele, 1972) that overcomes this difficulty was also used and similar results were obtained (Table 1) . Sucrose-density-gradient centrifugation profiles were obtained for both total and free ribosomes from scorbutic and recovery tissues. The results obtained were consistent with a reorganization of ribosomal stuctures after the administration of ascorbate, and a significant increase in the proportion of large polyribosomes in the range 300-350 S and a concomitant decrease in 80s monoribosomes were observed in the profiles of total ribosomes from recovery tissues. Since it has been demonstrated (Lazarides & Lukens, 1971 ) that in embryonic chick limbs collagen is synthesized on heavy polyribosomes (approx. 330S), these results suggest that it is collagen-synthesizing polysomes that are disorganized by vitamin C deficiency and reassembled after ascorbate administration. Studies carried out in which scorbutic and recovery tissues were incubated in modified Krebs medium (Dehm & Prockop, 1971 ) with either [3Hlproline or [14C] leucine for 3h at 37°C indicated that general protein synthesis asmeasured by the total 3H or total 14C incorporated into non-diffusible material/mg of DNA was unaltered by ascorbate supplementation. However, collagen synthesis as determined by the extent of hydroxylation of [3H]proline incorporated into non-diffusible material (Juva & Prockop, 1966) revealed a significant increase after administration of l00mg of ascorbate ( Table 1) . Increased dosage of ascorbate at 250mg/animal did not increase the degree of hydroxylation of [3H]proline, nor the proportion of bound ribosomes.
Previous studies carried out in this department have indicated that there are marked differences in the physicochemical properties of the collagen from guinea-pig dermis and that from dermal scar tissue (Forrest et al., 1972a,b) . Preliminary characterization studies were therefore carried out on the repair collagen synthesized by recovery animals. CM-cellulose chromatography carried out on an 0.2hl-acetic acid extract of labelled collagen obtained after incubating wounds with SOpCi of [3H]proline in the presence of 64pg p-aminopropionitrile fumarate/ml revealed the normal CM-cellulose pattern for a type I collagen having a,-and cr2-chains in the ratio 2:l.
The well-known phenomenon of antibody-mediated immune cytolysis depends on a series of reactions involving nine different components of serum complement. The first component (Cl) consists of three subcomponents, one of which, subcomponent Clq, interacts initially with antigen-antibody complexes and then, through interaction with the second subcomponent Clr, generates proteolytic activity in the third subcomponent Cls (Muller-Eberhard, 1969) . The activated complex (CT) then activates further stages in the process by proteolytic cleavage. Chemical inactivation of CT by di-isopropyl phosphorofluoridate (Becker, 1956) suggested that this proteolytic activity could be due to an enzyme of the serine protease class.
Crude subcomponent C1 s was prepared from outdated human plasma. Clot removal and euglobulin precipitation was followed by stepwise elution from DEAE-cellulose (Lepow etal., 1%3). Further purification was achieved by two stages of gradient elution, first from DEAE-cellulose at pH7.4 and then from DEAE-Sephadex at pH6.6. Throughout the purification, haemolytic (Reid et at., 1972) and esterolytic (Nagaki & Stroud, 1969) activities were assayed to detect and characterize subcomponent Cls. Rabbit antiserum against partially purified subcomponent Cls was also used for detection and characterization. It was possible to isolate 5-10mg of subcomponent Cls/litre of plasma.
Electrophoresis in polyacrylamide gel and immunodiffusion analysis showed that purified subcomponent Cls was a single homogeneous protein with only trace quantities of impurity. Purified subcomponent C l s was haemolytically active without subcomponents Clq and Clr, but the addition of these two proteins enhanced the haemolytic activity at least 100-fold. The molecular weight of subcomponent C l s was estimated as 80000 by gel filtration and by electrophoresis in sodium dodecyl sulphate-polyacrylamide gels. After reduction and carboxymethylation, two polypeptides could be separated by gel filtration. Their molecular weights were estimated as approximately 50000 and 30000. The amino acid compositions of subcomponent Cls and its constituent polypeptides were determined.
The haemolytic and esterolytic activities of subcomponent C l s were completely inhibited by treatment with approximately equimolar quantities of di-isopropyl phosphorofluoridate at pH7.4 for 1-2h. Haemolytic activity in the presence of subcomponents C l q and C l r was also inhibited. By using 32P-labelled di-isopropyl phosphorofluoridate, the incorporation of radioactivity into the protein was found to be 1 mol of di-isopropyl phosphorofluoridate/mol of subcomponent Cls. The radioactivity was located in the smaller polypeptide chain. Radioactive peptides produced by tryptic or Vol. 1
